in such unstable systems by Scatchard plots of binding data are pointed out. Evidence is presented which indicates that in the presence of luteinizing hormone the spontaneous inactivation of receptors is inhibited and that there is an apparent "conservation" of receptor sites. A mechanism whereby this is accomplished is proposed, on the basis of the kinetics of inactivation.
The presence of specific receptors for gonadotrophins (LH, FSH, and HCG) 1' has been demonstrated in ovaries (Tsuruhara et (Schorr et al. 1971) . They are protein in nature, although it appears that mem¬ brane lipids play some, as yet unidentified, essential role in their interaction with the hormones (Haour 8c Saxena 1974; Ward et al. 1974 ). Various receptor preparations have been employed to evaluate the ligandbinding activity of luteinizing hormone, its chemically modified derivatives and other gonadotrophins Catt et al. 1973; Bhalla 8c Reichert 1973; Bahl et al. 1974; De La Llosa et al. 1974; Liu et al. \974a,b, 1975) .
The preparations are unstable and lose their activity in a relatively short period of time. Here, we report our investigation of this phenomenon. In addition, we report the development of a stable receptor system, and its ligand-binding characteristics.
MATERIALS AND METHODS lodination of LH [!25I]LH was prepared using carrier free Na125I (New England Nuclear Corp., Cambridge, Mass.) and chloramine-T essentially as described by Leidenberger Se Reichert (1972) , but using a 1:1 (w/w) ratio of chloramine-T to protein. The RTH was then added to complete the RLA system. Tubes were incubated with shaking at 20 min intervals for 2 h at 37°C unless otherwise indicated, after which 2 ml of the cold Tris-buffer was added. The tubes were centrifuged for 10 min at 5000 x g, the supernatant aspirated, and the pellet was washed once by suspending in 3 ml of the same buffer and centrifuging as before. Any residue adhering to the side of the tubes was carefully washed down with 1 ml of buffer and counted together with the rest of the pellet. In experiments where the membrane fraction from RTH was used, all the tubes were centrifuged at 12 000xg. After removing the supernatant, the pellet was counted in a well-type gamma-scintillation counter (Nuclear-Chicago, Model 4224). Counting efficiency was 70%. Radioactivity in the pellet from the mixture that contained 1500 ng of "cold" LH was considered as background and subtracted from radioactivity in the pellet of the tube without "cold" LH to obtain specifically bound LH. Each assay was carried out in triplicate.
Freeze-dried RTH was reconstituted to the original volume by addition of ice-cold water. The mixture was kept at 4°C for 5 min and then completely suspended by homogenization using 10 pestle strokes. Fresh PMSF was added to a final concentra¬ tion of 0.001 M.
2) The column had previously been developed by applying 1 ml of a solution of 5°/o BSA in 0.01 M PBS, pH 7.6, followed by elution with 30 ml of the same buffer.
Membrane preparations in the freeze-dried preparations (cf. (Fig. 3A) . During the same period of time, the net activity of the reconstituted lyophilized preparation remains unchanged (Fig. 3B) . (Fig. 3A) prompted the examination of the conditions in which maximal binding activity can be obtained. As shown in Fig. 4 , the optimum ligand-binding activity can be obtained by either 3 h of pre-incubation at 37°C followed by 1 h of incubation with the hormone, or 2 h of pre-incuba¬ tion followed by 2 h of incubation.
The loss of ligand-binding activity at 37°C in both fresh and reconstituted freeze-dried RTH is irreversible. As shown in Fig. 5A , the LH-binding capacity of the fresh receptor preparation increases with increasing incubation time up to 3.5 h as expected and remains constant for up to 6 h. In contrast, binding by a sample which has been pre-incubated for 5 h at 37°C is low and cannot be restored by prolonging the incubation time for periods up to 5 h. Rather, there is a continued gradual loss of the bound LH (Fig. 5A) . Likewise, when the reconstituted lyophilized preparation is pre-incubated in the absence of LH for 3 h at 37°C, there is a 90% loss of ligand-binding activity which is not regained by prolonged incubation with LH (Fig. 5B) In Experiment I, a freeze-dried receptor preparation was divided into two portions. One was directly reconstituted, the other was reconstituted after extensive physical agitation and maceration with a spatula. In Experiment II, a second preparation was divided into 4 fractions. The first was reconstituted directly, the second was agitated lightly with a spatula, the third was agitated and extensively macerated, and the last was subjected in the dry state to 10 pestle strokes in the homogenizer. All fractions were reconstituted to the original volume and assayed as described under "Materials and Methods".
Effect of physical treatment on ligand-binding activity of freeze-dried RTH
The lyophilized preparation is sensitive to physical treatment in the dry state. As shown in Table 4 Fig. 7 shows that decay of receptor activity of reconstituted freeze-dried RTH occurs on standing at 37°C and that the activity is "conserved" in large measure by the presence of LH, the ligand. It is seen that the kinetics of decay of each of the four systems studied is first order. The data from these studies allow one to propose a plausible mechanism for this "conservation".
Reference to the protocol in the legend of Fig. 7 for those systems without a pre¬ incubation period (Fig. 7 curves 3, 4) , permits their binding activity to be extra¬ polated to zero time as shown in Fig. 8, curves 3, 4 . Thus the amount of decay that occurs during the 2 h assay period may be estimated. This value, 38 per cent (average of 36.5 per cent and 39 per cent for the 1.5 ng and 15 ng experiments, respectively) is then used to correct (by addition) the data obtained for the analogous systems which had been pre-incubated for 1.5 and 3.0 h in the absence of LH before using assayed in the regular manner for 2 h in the presence of 15 ng or 1.5 ng LH, i. e. curves 1 and 2 of Fig. 7 ). The corrected data are shown as curves 1 and 2 of Fig. 8 These data are shown in Table 5 . It can be seen from Fig. 9 a-c. Consider a membrane with receptors ( Fig. 9 a) adventitiously oriented for binding the ligand LH, but in which the receptors may be rendered irreversibly non-functional, R', as a consequence of changes in membrane fluidity, phase change, etc. (Fig. 9 b) . Under these conditions a random conversion of R to R' will be mani¬ fest by first order decay kinetics. The tj and X values in Table 5 for curves 1 and 2 of Fig. 8 are consistent with such a system.
If it is further assumed that binding of LH to R to yield R-LH does not alter this situation, we will then also have random irreversible disorientation of R-LH to yield R'-LH (Fig. 9 c) , following the same first order kinetics. There will, however, be apparent differences in the systems represented by Fig. 9 b and c. In the first instance disorientation of R would be revealed, when assayed, as a rapid decay (Fig. 8 , Table 5 ).
In the second instance, due to the fact that the radioligand assay cannot distinguish R-LH from R'-LH, there will be be apparent "conservation" of receptors by the hormone (Figs. 7, 8 and Table 5 ). It would also follow from first order kinetics that the fractional disorientation of R-LH will be independent of absolute concentration of R-LH (i. e. the level of LH used). This seems to be borne out by the similar degree of "conservation" of receptor binding activity that is seen whether 1.5 ng or 15 ng of LH were used (Fig. 8, (Fig. 8, curves 3 , 4) may follow from disorientation of R at a moment when it is dissociated from LH, R-LH^^iLH + R -> R' (Fig. 9 d) . Such a process would reduce the number of active R sites and would be cumulative with time. The process would be a slow one (Fig. 8 , curves 3, 4) because of the low dissociation constant for the R-LH^I^R + LH system.
The above mechanism is consistent with all the kinetic observations of the systems studied, both qualitatively as well as quantitatively. Among other possible mechanisms for the loss of R sites and their observed "con¬ servation" by LH we have considered the one depicted in Fig. 9 e. By this mechanism loss of free receptors is visualized as their physical separation from the membrane. "Conservation" is then viewed as protection against such loss by combination of R with LH to yield R-LH. This mechanism cannot be discounted, but is rendered less plausible than the one proposed inasmuch as the degree of protection would be directly related to the degree of saturation of the sites afforded by the LH. A similar 
